Molecular cloning and characterization of lipopolysaccharide- and beta-1,3-glucan-binding protein from the giant freshwater prawn Macrobrachium rosenbergii and its transcription in relation to foreign material injection and the molt stage.
Lipopolysaccharide (LPS)- and beta-1,3-glucan-binding protein (LGBP) complementary (c)DNA was cloned from the hepatopancreas of the giant freshwater prawn Macrobrachium rosenbergii using oligonucleotide primers and a reverse-transcription polymerase chain reaction (RT-PCR). Both 3'- and 5'-regions were isolated by the rapid amplification of cDNA ends (RACE) method. Analysis of the nucleotide sequence revealed that the cDNA clone has an open reading frame of 1389 bp encoding a protein of 378 amino acids (aa) including a 15-aa signal peptide. The calculated molecular mass of the mature protein (363 aa) was 41.2 kDa with an estimated pI of 4.73. The M. rosenbergii LGBP sequence contains (1) three putative integrin-binding motifs, (2) a glucanase motif, (3) a putative N-glycosylation site, (4) four protein kinase C phosphorylation sites, (5) four casein kinase II phosphorylation sites, and (6) a putative recognition motif. Sequence comparison showed that the deduced amino acids of LGBP of M. rosenbergii had overall similarities of 60-71% to those of known crustacean LGBPs and beta-1,3-glucan-binding proteins (BGBPs). The LGBP of M. rosenbergii was mainly expressed in the hepatopancreas. The LGBP transcript of M. rosenbergii was downregulated in haemocytes, but was upregulated in the hepatopancreas when injected with LPS and poly:IC after 12 h. The LGBP messenger (m)RNA expression of prawns in the postmolt stage was significantly upregulated in haemocytes, but downregulated in the hepatopancreas, which revealed a complementary relationship between haemocytes and the hepatopancreas in the molt cycle.